Introduction: Little data exists on the surface damage of femoral heads in vivo and the impact of wear mechanism on the degree of damage. The purposes of this study were to determine the spectrum of femoral head damage in patients undergoing revision THA and to determine the impact of that damage on wear of conventional and highly cross-linked polyethylene. Methods: Consecutive 108 modular metal femoral heads were retrieved at revision surgery. All the retrieved heads were made from cobaltchromium alloy and mated against conventional or highly cross-linked polyethylene. The diameter was 22-mm in 6 heads, 26-mm in 1 head, 28-mm in 64 heads and 32-mm in 37 heads. The average duration of implantation before retrieval was 5.8 years (range, 1 day to 10.1 years). Surface roughness of the femoral heads was measured. Wear testing was performed using retrieved femoral heads and new femoral heads against both conventional and highly cross-linked polyethylene. Polyethylene wear was assessed using the AMTI Hip simulator. Retrieved femoral heads were classified into 3 groups depending on measured Ra values. Three 28-mm diameter femoral heads were randomly selected from each 3 group. Three new 28-mm diameter CoCr femoral heads were tested for the control study. Results: The mean Ra, arithmetic surface roughness, value of retrieved femoral heads was 0.179 ± 0.183 µm. The mean Rz, peak to valley height, value of retrieved femoral heads was 1.384 ± 1.278 µm. No significant differences were found in Ra and Rz values among groups with each femoral head diameter (Table I ). Significant differences were found in Ra and Rz values between groups in which the reason for revision surgery was complete wear through of the polyethylene liner and recurrent dislocation (Mode-2) or others (Table II, Figure 1 ). No significant correlation was found between duration of implantation and Ra (r = −0.109, p = 0.263) (Figure 2 ) and Rz (r = −0.102, p = 0.295) values. The mean percentage of scratched area was 18.0 ± 20.7 % (range, 0 to 100 %). After five million cycles of wear tests, the average wear rate per one million cycles was 15.85 ± 4.34 mg in the conventional polyethylene and 0.04 ± 0.14 mg in the cross-linked polyethylene (p < 0.001). The average conventional polyethylene wear rate was 17.09 ± 4.30 mg in the nine retrieved femoral heads and 12.12 ± 1.32 mg in the three new femoral heads (p = 0.036). An average conventional polyethylene wear rate was 22.25 ± 3.08 mg in three retrieved femoral heads with high Ra, 15.44 ± 0.72 mg in those with intermediate Ra and 13.59 ± 1.22 mg in those with low Ra (p = 0.022) (Figure 3 ). High correlation was found between conventional polyethylene wear rate and Ra values (r = 0.927, p < 0.001) (Figure 4 ). The mean highly cross-linked polyethylene wear rate was 0.16 ± 0.27 mg in the three retrieved femoral heads with high Ra, however, no measurable wear was found in those with intermediate Ra, low Ra and in new femoral heads ( Figure 5 ). Discussion and Conclusions: Femoral head damage in vivo tends to be limited. Severe damage was only seen in retrieved femoral heads with Mode-2 wear. Highly cross-linked polyethylene is more resistant to wear than conventional polyethylene when mated against rough femoral heads.

